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Abstract: 
 
Background: The Kato-Katz technique is recommended for diagnosis of Schistosoma mansoni 
infection by the World Health Organization. However, egg counts are subject to variability. The aim 
of this study is to determine the prevalence of S. mansoni infection in school children using two 
different techniques and to recommend the technique that should be routinely used in the 
diagnosis of this infection. 
Methodology: Field investigations on faecal samples from 299 Cameroonian school children were 
carried out in 2016 to compare the effectiveness of the Kato-Katz and Formalin-ether techniques in 
diagnosis of S. mansoni infections.  
Results: Schistosome eggs were detected in 37 (12.3%) samples with the Kato-Katz technique 
and 61 (20.4%) samples with the Formalin-ether technique. The difference between the 
prevalence observed for the two techniques was significant in males and age group 10 - 12 years 
(p < 0.5).  
Conclusion: The Formalin-ether technique was more sensitive than the Kato-Katz method for 
detecting S. mansoni eggs in faecal matter. Despite its cost, the Formalin-ether technique can be 
routinely used in the laboratory for epidemiological studies of intestinal schistosomiasis 
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Résumé: 
Contexte: La méthode Kato-Katz est recommandée par l'Organisation mondiale de la santé pour 
le diagnostic de l'infection à Schistosoma mansoni. Cependant, le nombre d'œufs est sujet à une 
variabilité. Le but de cette étude est de déterminer la prévalence de l’infection à S. mansoni chez 
les écoliers en utilisant deux techniques différentes et de recommander la technique à utiliser 
systématiquement pour le diagnostic de cette infection. 
Méthodologie: Des enquêtes sur le terrain sur des échantillons de selles provenant de 299 
écoliers camerounais ont été menées en 2016 pour comparer l'efficacité des techniques de Kato-
Katz et au formol-éther dans le diagnostic des infections à S. mansoni. 
Résultats: Des œufs de schistosomes ont été détectés dans 37 échantillons (12,3%) avec la 
technique de Kato-Katz et 61 échantillons (20,4%) avec la technique au formol-éther. La différence 
entre la prévalence observée pour les deux techniques était significative chez les hommes et chez 
les 10-12 ans (p <0,5). 
Conclusion: La technique au formol-éther était plus sensible que la méthode de Kato-Katz pour 
détecter les œufs de S. mansoni dans les matières fécales. En dépit de son coût, la technique 
formol-éther peut être utilisée systématiquement en laboratoire pour des études épidémiologiques 
sur la schistosomiase intestinale.                       
 




Human schistosomiasis is a disease 
transmitted by freshwater snails and 
caused by blood flukes of the genus 
Schistosoma. This parasitic infection is 
widespread in tropical and subtropical 
areas and has been reported in 78 
countries (1-2). About 218 million people 
needed preventive treatment in 2015, 
however, this preventive chemotherapy 
is only required in 52 countries with 
moderate to high endemicity (3). The 
prevalence of schistosomiasis is still high 
in sub-Saharan Africa, as approximately 
120 million individuals manifest 
symptoms of schistosomiasis (4). The 
main burden of this disease in sub-
Saharan Africa is usually attributed to 
two species: Schistosoma mansoni and 
Schistosoma haematobium, which are 
designated as the major human 
schistosomes (5).            
 In Cameroon, intestinal schisto-
somiasis is endemic in the North and far 
North of the country (6) and more 
localized in the Southern part (7-9). A 
large-scale survey performed on 12,594 
school children revealed that S. mansoni 
was the most prevalent schistosome 
species in the regions of Centre, East 
and West (9). Infected children were 
found in 60 of 244 schools investigated, 
with an average prevalence of 5.5% and 
a range of 0% to 66.3% in the three 
regions. In the regions of Littoral, North-
West, South and South-West regions, 
the prevalence of S. mansoni infection 
among 4,130 school-aged children was 
lower, with an average prevalence of 3% 
and a range of 0% to 86% (10).   
Stool examination is the main 
method for the diagnosis of suspected S. 
mansoni infections and the Kato-Katz 
technique is the most commonly used 
(11-12). This technique is recommended 
for surveillance and epidemiological field 
surveys of soil-transmitted helminthic 
diseases because of its ease of use in the 
field and the relatively low cost (13). In 
addition, it provides satisfactory results 
in case of mass investigations (13). 
However, the amount of faecal matter 
(20-50 mg) used for diagnosis is low, 
which causes a great variability in the 
number of eggs identified (14). On the 
other hand, the formalin-ether technique 
is time consuming and requires several 
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materials. It is however recommended 
as the best overall method for 
concentrating parasite eggs in faeces 
(15). Reliable diagnosis of intestinal 
schistosomiasis requires a rapid, cheap, 
and less laborious method as well as 
water-based techniques. 
As the treatment of S. mansoni is 
dependent on the presence of eggs in 
faeces, the aim of the present study is to 
evaluate the effectiveness of two 
methods used to determine the 
prevalence of this disease. The study 
was conducted among school children in 
Penja, Cameroon, because Penja is 
known for its high endemicity of 




 The Penja municipality is located 
in the Department of Moungo and the 
region of Littoral. It covers the territory 
of the district of Njombe-Penja 
(arrondissement). Its surface area is 
260km2. The municipality had 36,287 
inhabitants at the 2011 census. Its 
tropical climate and volcanic soil are at 
the origin of many ponds and small 
rivers which are regularly frequented by 
the population.   
 Faecal samples were collected in 
April 2016 from 299 children aged 4 to 
16 years in three randomly selected 
schools in the town of Penja. Children 
were eligible if their parents or guardians 
gave written consent for the study and 
children have not received anti-
helminthic drugs prior to the time of 
stool collection. Each child was given an 
identification number and children were 
treated by local doctors if S. mansoni 
eggs were detected in their faeces. 
In each school, faecal specimens 
were collected in the morning, placed in 
60 mL screw-cap vials and transported in 
a portable cooler to the Laboratory at 
the Université des Montagnes for 
examination on the same day. The 
consistency and colour of each sample 
were first noted before subjecting them 
to the two diagnostic techniques. The 
first technique was the Kato-Katz 
technique (16). Briefly, 3 g of faeces 
were pressed through a sieve and 20 to 
50mg of sieved materials was 
transferred to a slide. A piece of 
cellophane soaked in glycerin was placed 
on these materials. Glycerin eliminates 
faecal debris, allowing eggs to be seen 
and counted 45 min or more after 
preparation. The other technique was 
the Ritchie's formalin-ether technique 
(16). About 1 g of faeces was emulsified 
in a solution of formalin and water. The 
suspension was sieved and ether was 
then added. After centrifugation of the 
mixed suspension, the sediment was 
examined for coccidian oocysts and 
helminth eggs and/or larvae. 
Differences between the prevalence 
obtained with the two techniques, and 
the relationship between prevalence, 
gender and age group of the children 
were compared using Fisher's exact test, 
with p value less than 0.05 considered 
significant. The children were stratified 
into four age groups; < 7 years, 7-9 
years, 10-12 years, and > 12 years. All 
analyses were performed using software 




 Table 1 shows the distribution of 
the school children in relation to gender. 
Of the 299 faecal samples collected, 90 
(30.1%) were diarrheic in consistency 
while 209 were formed stool. One 
hundred and ten of the formed stool 
(36.7%) were brown in colour while 99 
(33.1%) had blood stain.  
 Table 2 shows the prevalence of 
S. mansoni in relation to gender and age 
group of the children. Of the 299 
children, schistosome eggs were 
recovered in 37 faecal samples (12.3%) 
with the Kato-Katz technique and                
61 (20.4%) with the formol-ether 
technique. The difference between these 
techniques was significant (p<0.05). The 
Formalin-ether technique detected more 
eggs in the males which was significantly 
more than the values from the females, 
and also in children aged 10-12 years 
than from children in other age groups 
(p<0.05). 
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45 41 86 
Public primary 
school 2 
85 71 156 
Bilingual public 
School 
35 22 57 
Total 165 134 299 
 
 
Table 2: Prevalence of Schistosoma mansoni infection in schoolchildren at Penja, Cameroon 
 
Gender and age group Number of 
children 
Number of positive faecal samples with 
Schistosoma mansoni (prevalence in %) 
Kato-Katz 
technique 
Formalin-ether     
technique 
Gender of children    
   Male 165 19 (11.5) 34 (20.6)* 
   Female 134 18 (13.4) 27 (20.1) 
Age group (years)    
   4-6  20 2 (10.0) 4 (20.0) 
   7-9 75 11 (14.6) 19 (25.3) 
   10-12 166 19 (11.4) 31 (18.6)* 
    > 12 38 5 (13.1) 7 (18.4) 
Total  299 37 (12.3) 61 (20.4)* 




 Contradictory results have been 
reported in the literature on the 
effectiveness of Kato-Katz and Formol-
ether techniques in the detection of 
gastrointestinal parasites in faeces. 
Some authors have noted that the Kato-
Katz technique was better and 
significantly more sensitive than the 
other method (18-19) while others have 
reported that the Formol-ether technique 
had a better sensitivity than the Kato-
Katz method (20-21). According to 
Knight et al., (22), the concentration of 
eggs in the faeces enabled the detection 
of more patients infected with S. 
mansoni when the Formol-ether 
technique was used. The results reported 
in the present study are consistent with 
the reports of these last authors because 
20% of children infected with S. mansoni 
were detected with the Formalin-ether 
technique (compared to 12% with the 
other method).  
Although the Formol-ether technique 
is more expensive and labour intensive 
to perform than the Kato-Katz 
technique, its current use in parasitology 
laboratory would provide better results 
in the diagnosis of gastrointestinal 
infections. Although there was significant 
difference in the prevalence of S. 
mansoni infections detected by the two 
techniques among the male children in 
our study, other authors did not find 
clear difference in prevalence with 
respect to gender (23-24). The possible 
explanation for the difference observed 
in our study may be related to size and 
composition of our samples. Conversely, 
the difference in prevalence according to 
age group of children is consistent with 
reports of other authors (23-24).  
In conclusion, the Formol-ether 
technique was clearly more sensitive 
than the Kato-Katz method for detecting 
S. mansoni eggs in faeces in this study. 
Despite its cost, this technique is 
recommended for routine use in the 





 The study was approved by the 
National Ethics Committee of Cameroon     
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Ministry of Public Health and Ministry of 
Basic Education. Parasitological surveys 
were conducted in schools with the 
approval of local administrative 
authorities, school inspectors, directors 
and teachers. Information about the 
national programme for the control of 
schistosomiasis and the objectives of the 
study were explained to schoolchildren 
and their parents or guardians. The 
authors are grateful to all children and 
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